Identification of insulin resistance in Asian Indian adolescents: classification and regression tree (CART) and logistic regression based classification rules.
Biochemical measures for assessment of insulin resistance are not cost-effective in resource-constrained developing countries. Using classification and regression tree (CART) and multivariate logistic regression, we aimed to develop simple predictive decision models based on routine clinical and biochemical parameters to predict insulin resistance in apparently healthy Asian Indian adolescents. Community based cross-sectional study. Data of apparently healthy 793 adolescents (aged 14-19 years) were used for analysis. WHO's multistage cluster sampling design was used for data collection. Homeostasis Model of Assessment value > 75th centile was used as cut-off for defining the main outcome variable insulin resistance. CART was used to develop the decision tree models and multivariate logistic regression used to develop the clinical prediction score. Three classification trees and an equation for prediction score were developed and internally validated. The three decision trees were termed as CART I, CART II and CART III, respectively. CART I based on anthropometric parameters alone has sensitivity 88.2%, specificity 50.1% and area under receiver operating characteristic curve (aROC) 77.8%. CART II based on anthropometric and routine biochemical parameters has sensitivity 94.5%, specificity 38.3% and aROC 73.6%. CART III based on all anthropometric, biochemical and clinical parameters together has sensitivity 70.7%, specificity 79.2% and aROC 77.4%. Prediction score for insulin resistance = 1 x (waist circumference) + 1.1 x (percentage body fat) + 1.6 x (triceps skin-fold thickness) - 1.9 x (gender). A score cut-off of > 0 (using values marked for each) was a marker of insulin resistance in the study population (sensitivity 82.4%, specificity 56.7%, and aROC 73.4%). These simple and cost-effective classification rules may be used to predict insulin resistance and implement population based preventive interventions in Asian Indian adolescents.